SUMMARY
confidence. There are however a number of yellow-pigmented 'enterococcus-like' strains which do The partial 16S rRNA sequences of three unnot conform to the phenotypic descriptions of known yellow-pigmented enterococci originating either E. casseliflavus or E. mundtii, and whose from plants were determined using reverse trantaxonomic position remains equivocal [3, 5] . scriptase. Comparative analysis of the sequence Small-subunit rRNA is currently the most widely data with those from all known enterococcal used molecule for elucidating the phylogenetic species reveal the plant isolates represent a hitherto interrelationships of microorganisms [6] . 16S unknown species of the genus Enterococcus, from rRNA sequencing studies have not only reinforced which the name E. sulfureus sp. nov. is proposed, the phylogenetic separateness of the genus EnteroThe type strain is NCDO 2379.
coccus [7] but have been invaluable in confirming the validity of existing species and the recognition of new taxa [8] [9] [10] . Therefore in the present study 2. INTRODUCTION we have determined the almost complete 16S rRNA sequences of three atypical yellow-pigYellow-pigmented enterococci are known to be mented 'enterococcus-like' strains from plants [3] widely distributed in soil and on plant material in an attempt to clarify their taxonomic position. [1] [2] [3] . Currently two yellow-pigmented species, Enterococcus casseliflavus and E. mundtii, are recognized [4, 5] . Both species are phenotypically 3. MATERIALS AND METHODS well defined and can be identified with reasonable
Cultures and cultivation
Three strains designated MUTK12, MUTK31 and MUTK595 were originally isolated from plant termined using reverse transcriptase. The seCells (ca. 2 g)were mechanically broken using quences of all three strains were identical and a Braun homogenizer and rRNA purified accorddemonstrated the isolates belong to a single taxon. ing to the procedure of Embley et al. [12] .
The sequence of strain MUTK31 is shown in Fig. Nucleotide sequences were determined by the 1 and consists of a continuous stretch 1495 Sanger dideoxynucleotide chain termination methnucleotides representing ca. 97% of the total od [13] directly from rRNA using AMV reverse primary sequence. The first and last nucleotide in transcriptase [14] . Nucleotide fragments generated the sequence correspond to position 2 and 1483 of in the chain elongation reactions were separated the Escherichia coli 16S rRNA sequence [17] . The on 55 cm wedge-shaped (0.2-0.6 mm) 6% acrylsequence was aligned with those of all currently amide -7 M urea gels at 55 °C using an LKB recognized Enterococcus species [7] [8] [9] [10] 18] . CalcuMacrophor 2010 sequencing unit operated at 50
lated similarity values and number of nucleotide W per gel. The sequences generated were aligned differences for a continuous stretch of 1452 bases and homology values determined using the Beck-(corresponding to positions 2 to 1433 of the man Microgenie program [15] . Homology data Escherichia coli numbering system) are shown in were subject to cluster analysis using unweighted Table 1 ). Similarity values greater than 95% were pair-group method with arithmetic averages (UPexhibited with other members of the genus GMA) [16] .
Enterococcus. Considerably lower sequence homologies were shown with Lactococcus and
Biochemical tests
Streptococcus species (ca. 89-90%; data not Biochemical tests were performed by using the shown). A phylogenetic analysis was carried out API 20 STREP and API 50CH systems according using duster analysis (UPGMA). A tree displayto the instructions of the manufacturer. Test preing the position of the unknown plant isolate parations were incubated at 37 ° C, and readings among enterococci is shown in Fig. 2 . In this were made after 4, 24 and 48 h. Pigment producscheme the unknown strain clustered well within tion was observed in wet packed cells harvested by the confines of the genus and was separated from centrifugation, all other enterococcal species. In an earlier study strain MUTK31 was shown non-motile. Grows at 10 and 40 °C but not at to be genetically distinct from other yellow-pig-45°C. Grows in 6.5% NaCI and on bile-aesculin mented enterococci (E. casseliflavus and E.
UUUAUGAGAGUUUGAU•CUGG•UCAGGACGAACGCUNGCGGCGUGCCUNAUACAUG
agar. Acid is produced from amygdalin, arbutin, mundtii) using DNA-DNA pairing [5] . In the precellobiose, 2-cetogluconate, D-fructose, galactose, sent investigation we have confirmed this organism D-glucose, fl-gentiobiose, gluconate, lactose, D-(including strains MUTK12 and MUTK595) to be mannose, melibiose, melezitose, maltose, aphylogenetically a member of the genus Enterococcus. Furthermore the 16S rRNA sequence of these strains are distinct from those of all cur- 
